Background Sports injuries sustained by children are worrying because they prevent and deter participation in physical activity. Before we can address such injuries we need to understand the size of the problem and whether there have been changes in occurrence. A study of sports injuries to children, carried out in a Cardiff Accident and Emergency department in 1983, provided the data against which to compare data gathered in 1998.
Introduction
Sport is a leading cause of childhood injury. [1] [2] [3] Increased participation 4, 5 and 'more' sports becoming available have led to increased risk of injury, more actual injuries 6, 7 and rapidly changing mechanisms of occurrence. 6, 8 Better understanding of these issues will result only from current, accurate and useful data on injuries.
Cause, prevalence and outcome data are difficult to develop. Surveys may be cumbersome, labour intensive and time consuming, and provide only a snapshot of the true problem. 9, 10 Recent attempts to avoid these problems and to improve data quality and accuracy have seen data collection based in sports injury clinics and Accident and Emergency (A and E) units. 2, 11 An early example of the latter was presented by Hughes et al. 12 They collected data on all children aged 16 years and under who had suffered sports injuries and attended the A and E department at Cardiff Royal Infirmary between September and December 1983. A total of 561 children presented with sports injuries, 70 per cent being boys. Most boys' injuries were from playing rugby (41 per cent), whereas girls were injured at 'play or other' activities (34 per cent). The risk for 10-15-year-olds was found to be 1 in 78 for boys and 1 in 117 for girls.
The All Wales Injuries Surveillance System (AWISS) was established in 1996. Data on all sports injuries was collected from 1997 onwards. 13 One source of these data was Cardiff Royal Infirmary, thereby presenting the opportunity to compare prevalence and nature of childrens' sports injuries treated in A and E units between September and December 1998 with those reported for the same period in 1983 -a gap of 15 years.
Methods
The AWISS system was interrogated to identify all records referring to sports injuries to children aged 16 
Results
Between September and December 1998, 927 children (682 boys and 245 girls) were treated for 953 sports injuries at Cardiff Royal Infirmary, an increase of 70 per cent on the same period of 1983, when 561 injuries were recorded. Table 1 shows the number of injuries by sport for 1983 and 1998. Excluding sports that appear only in either 1983 or 1998, along with play and others, left rugby, soccer, netball, basketball, hockey and martial arts, traditional sports showing a 68 per cent increase in injuries. This is largely due to increased numbers of soccer injuries, with lesser, but still substantial increases in the other listed sports.
Limited data on type of injury were presented in the 1983 report, where 22 per cent of rugby and 24 per cent of soccer injuries were fractures. In 1998, proportions of fractures remained at 22 per cent of all rugby injuries and decreased slightly to 18 per cent of soccer injuries, but the actual numbers of fractures increased substantially. Fracture ratios for rugby and soccer were calculated using the 1983 data to produce expected numbers and 1998 data for the observed numbers. In 1998, there were 52 rugby fractures compared with an expected number of 38.78, yielding a ratio 1.34 (95 per cent CI 1.00-1.76). For soccer the numbers were 39 and 21.05, and the ratio was 1.85 (95 per cent CI 1.32-2.53), and for both combined the ratio was 1.52 (95 per cent CI 1.22-1.87).
Comparisons of the site of rugby injuries showed few variations between 1983 and 1998 ( Table 2) .
In 1983, 15 of 561 injuries led to admission compared with 32 of 927 in 1998. Again, using the 1983 data to provide expected numbers of admissions the ratio of admissions in 1998 is 1.93 (95 per cent CI 1.32-2.73). In 1983, there were seven admissions for rugby injuries and none for soccer. The comparative figures for 1998 are 12 and five, yielding a combined ratio of 2.20 (95 per cent CI 1.28-3.52). The 1983 admissions were for fractures (four), head injury (two) and facial injury (one). The 1998 admissions were for fractures (13) , head injury (three) and sprained hip (one).
In 1998, the risk of sports injury to children aged 10-15 was calculated as 1 in 22 for boys and 1 in 55 for girls. The risk of sports-related injury to girls was 2.12 times that in 1983 (95 per cent CI 1.67-2.69) and for boys the risk was 3.52 times that in 1983 (95 per cent CI 2.94-4.20).
Discussion
The results of this study show that sports injury rates amongst children, as measured by A and E attendances, have increased substantially during the past 15 years in the Cardiff area. However, before accepting this result it is important to determine whether it may be due to other factors, namely, changes in the hospital catchment area, increased ease of access and better data recording.
In fact, population changes have been fairly small. Numbers Play and others  65  17  57  34  175  26  117  48  ϩ139  Total  393  100  168  100  682  100  245  100  ϩ65 of children aged 0-16 in the area rose by just 10.4 per cent between 1983 and 1998. 14, 15 Total attendances at the A and E department rose by 3.2 per cent during the same period, 14 but numbers of children treated for sports injuries rose by 65 per cent.
During this period no hospitals in the area, treating injuries, closed and the catchment area of the hospital has not changed. It may be argued that better access for minor injuries could explain the difference. As non-sports injury cases largely outnumber sports injuries, one would expect to see a substantial increase in non-sports injury attendance. This was not the case. Furthermore, analysis of fractures as a proportion of total injuries showed similar results in both 1983 and 1998, indicating that the increase in attendance in 1998 was not due to more minor injuries cases. Lyons et al. 16 have shown that there is a fall-off in attendance with increased distance from hospital for all injuries in children, with the exception of fractures. 16 The fact that the proportion of fractures from soccer and rugby injuries 1983 and 1998 were almost identical indicates that the increase in attendance is not due to better access for more minor injuries.
These results also show a proportionate increase in hospital admissions for sports injuries (15 versus 32) over the 15 year period. This is compatible with an increased incidence of injuries. However, the numbers for any specific case or injury are too small for detailed comparison and it is impossible to discount a lowering of admission thresholds. There is evidence that although road traffic accident mortality rates are decreasing, hospitalization rates have actually increased. 17 The comparisons in this paper are limited by the availability of data and the classifications in the 1983 report. In 1983 'physical education' and 'play and others' were used to describe how the injury occurred but no specific definitions were given. The 1998 classification contains an 'other and unspecified sport' category, which would include injuries occurring in physical education as well as other sports, but not injuries from play. However, limiting the analysis to the six sports with data for both years still produces similar results and so it is unlikely that differences in classification would explain the differences in reported injuries between 1983 and 1998. AWISS is a computerized surveillance system designed to gather data on all injuries treated in A and E units. If an individual is treated then the attendance will appear on the system. Specific questions are asked to determine how the injury occurred and those caused by sport are then analysed. The earlier study relied upon retrospective manual identification of cases of sports injuries. It is possible, therefore, that the 1983 study failed to capture all of the sports injuries treated within the department, leading to the 1998 figures appearing artificially high. It is unlikely, however, that any substantial proportion of the variation can be attributed to this, as all of the records in the 1983 study received detailed scrutiny.
The 1983 analysis was based on injuries rather than individuals. We have replicated this approach to maximize comparability. Concern may be expressed that individuals may be counted more than once. However, as only 2.7 per cent of individuals had more than one injury this will have no material bearing on the results.
The main reason for such an increase is likely to be increased participation. It is popular opinion that modern children are 'couch potatoes' but it actually appears that children's participation in sport has increased in recent years. 4, 5 Making accurate comparisons is difficult as participation data have only been available for this area since 1991. Amongst boys, there has been an increase, of 8 per cent, in numbers participating in soccer during school lessons, between 1991 and 1997, although extracurricular and club participation levels have remained constant. 18 Amongst girls, injuries were recorded for soccer, rugby, martial arts and horse riding in 1998, sports where none were reported previously. Participation in soccer and rugby by girls during school lessons increased from 6 per cent in 1991 to 15 per cent in 1997 for soccer, and from 2 per cent to 6 per cent for rugby, with club participation in rugby also increasing. Accurate data on horse riding and martial arts are not available. 18 It is likely that the increased rate of sports-related injuries in children attending the A and E department of Cardiff Royal Infirmary is due to increased rates of sports participation, particularly for soccer. The wider range of sports from which injuries were reported in 1998, including swimming, skiing, skating and horse riding, suggests that there is increased participation in a wider variety of sports and that children who do not enjoy traditional sports are now more likely to become involved in some other form of physical activity. Unfortunately, we do not have sufficient data on periods of exposure to various sporting activities to determine whether the increased rate reported reflects changes in risk per unit time of activity or merely increased participation with a constant risk of injuries per unit of activity. We are currently collecting data by means of surveys and linkage to A and E data to enable us to answer these questions.
